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STUDY OF THE DECAY AND RECOVERY OF ORBITING 

ARTIFICIAL SPACE OBJECTS 

Semiannual  P r o g r e s s  Repor t  No. 10 

f o r  the period 1 November 1968 through 30 Apr i l  1969 

P r e p a r e d  by Albe r t  W e r n e r  

In  acco rdance  with the r equ i r emen t s  of the g r a n t  document  and as f u r t h e r  

detai led in NASA l e t t e r  SC-NsG-563 dated 13 Apr i l  1964, the following r e p o r t  

of ac t iv i t ies  f o r  the period 1 November 1968 through 30 Apr i l  1969 is sub-  

mit ted.  

of the c u r r e n t  g ran t  yea r .  

The 6-month  period reported conforms with the first 6-month  per iod 

Predic t ions  of decays  continue to be r ece ived  by  Moonwatch f r o m  

NORAD e a r l y  enough f o r  s ta t ions throughout the observ ing  network to b e .  

a l e r t e d  in t ime  f o r  possible  observation. 

The s ta tus  of the Volunteer Fl ight  Off icer ' s  Network (VFON) relat ionship 

As  of 1 J a n u a r y  1969, the VFON has  been  with Moonwatch has  been  changed. 

r emoved  f r o m  being sponsored  b y  United Ai r l ines  to  b e  wholly admin i s t e red  

b y  the Moonwatch Division of Smithsonian As t rophys ica l  Obse rva to ry ,  

operat ing under  a con t r ac t  with the United S ta tes  A i r  F o r c e .  

A photographic sighting of a predicted decay  was r epor t ed  by  the 

Smi thsonian  as t rophys ica l  observing s ta t ion at Maui,  Hawaii. P red ic t ed  

d e c a y  observat ions have been  reported by ground-based  Moonwatch o b s e r v e r s  

as wel l  as by m e m b e r s  of the VFON. 
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1. PREDICTIONS 

Predic t ions  of decays  continue to be rece ived  regular ly  f r o m  the Space  

Defense  Center .  

to the t i m e  of decay fo r  predictions to be calculated f o r  se lec ted  s ta t ions  

having possible  visibil i ty.  

the Space Defense Cen te r  to the VFON a i r l i ne  pilots while in  flight, so  that  

they c a n  be a l e r t ed  to the possibility of observ ing  a reenter ing  sa te l l i t e .  

C o r r e c t e d  orbi ta l  in format ion  has  been rece ived  n e a r  enough 

Satel l i te-decay informat ion  is a l s o  relayed through 

In  the period 1 November 1968 through 30 Apr i l  1969, 159 sa t e l l i t e s  

decayed.  

dict ions cover ing  the r e e n t r i e s  of 61 p r i m a r y  satellite objects  fo r  which 

Moonwatch calculated decay predict ions f o r  all s ta t ions  with possible  visi- 

bi l i ty  ( s e e  Appendix A). 

Of th i s  total ,  NORAD te legraphed spec ia l  t rack ing  and  i m p a c t  pre- 

2 .  GEOGRAPHICAL COVERAGE 

Moonwatch now has a total  of 140 t e a m s .  The n u m b e r  of count r ies  

r e p r e s e n t e d  r ema ins  a t  25. 

The VFON c o v e r s  2. 6 mil l ion unduplicated a i r  miles of the e a r t h  and has  

the coopera t ive  participation of 118 a i r l i n e s  located in 54 count r ies .  

3. COMMUNICATIONS 

The  gene ra l  communicat ions si tuation continues to show improvement .  

Expans ion  of te legraphic  cooperation with the Radio and Space R e s e a r c h  

Stat ion (RSRS) at Slough has  resul ted in a s y s t e m  fo r  re laying,  d i r ec t ly  to 

S A 0  , B r i t i s h  observat ions of sa te l l i t es  about to decay. 

a r r a n g e m e n t s  were  a l so  m a d e  f o r  our  Moonwatch o b s e r v e r s  in Aus t r a l i a ,  

New Zealand,  and Japan through existing te lecommunica t ion  networks.  

Similar cooperat ive 
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4. OBSERVATIONS 

Observa t ions  of the predicted decays of the following objects  w e r e  

repor ted  by o b s e r v e r s :  

68-102B Cosmos  #253 Rocket Body on 20 November 1757 UT 

68-109B Heos A Rocket Body on 27 December  1506 UT 

68-118A Apollo 8 Command Module on 27 December  1540 UT 

68-107B Cosmos  #257 Rocket Body on 16 Janua ry  0222 UT 

The observa t ions  a r e  desc r ibed  in the ex t r ac t s  ( s ee  Appendix B). 

Numerous  o ther  observat ion repor t s  rece ived  f r o m  the VFON w e r e  of 

unpredic ted  sa t e l l i t e  decays  as well a s  of shor t - l ived  sa te l l i t e  objects  , f i r e -  

bal ls ,  and o ther  a tmosphe r i c  en t ry  events. 

5. GENERAL 

Echo 2, because  of its g r e a t  s ize ,  construct ion,  and spec ia l  i n t e re s t ,  

is being given pa r t i cu la r  attention during the l a s t  s e v e r a l  weeks of its l ife - 
as was done f o r  Echo 1. 

P r o c e d u r e s  f o r  receiving observat ion r epor t s  , as outlined in Section 3, 
Moonwatch s ta t ions  in  Br i ta in ,  Aus t ra l ia ,  are  proving to be m o s t  effective. 

New Zealand,  and Japan  a r e  now included f o r  e a r l y  report ing p rocedures ,  

along with Moonwatch s ta t ions  within the United S ta tes  and Europe .  The  

e a r l y  a r r i v a l  of Echo 2 observat ions through the u s e  of spec ia l  report ing 

p r o c e d u r e s  p e r m i t s  t ime  and position co r rec t ions  to be applied in the Differ-  

ent ia l  Orbi t  Improvemen t  P r o g r a m  (DOI) so tha t  a n  updated and workable  

o r b i t  c a n  be  achieved. 

Steps have been  init iated f o r  forming a network within the Moonwatch 

o b s e r v e r  network f o r  the purpose  of observ ing  a r t i f i c i a l  s a t e l l i t e s  at  g r e a t  

d i s t ances  f r o m  the ea r th .  

Spec ia l  compute r  p r o g r a m s  a r e  being designed and evaluated f o r  this  

Selected observ ing  s i t e s  a r e  a l so  being identified and developed purpose .  
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f o r  this purpose.  We expect that  the observat ional  capabili ty of this network 

will  enhance the possibil i ty of observing this c l a s s  of s a t e l l i t e s ,  e i t he r  while 

in o rb i t  o r  n e a r  reent ry .  

F u r t h e r m o r e ,  observ ing  methods developed f o r  this  s y s t e m  wil l  also 

apply to the observ ing  of Apollo miss ion  events that  occu r  at g r e a t  d i s tances  

f r o m  the ear th .  
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Sa te l l i t e  

68-48A 
68-56A 
68-96B 
68-85C 
68-598 
68-28A 
68-101B 
68-79A 
68-101E 
68-101C 
68-83B 
68-968 
68-102B 
68-96A 
68-104B 
68-105B 
65-55A 
68-109B 
68-61B 
69-01B 
69-01C 
68-117B 
68-0319 
69-02B 
69-02C 
67-104A 
68-838 
68-107B 
69-05B 
69-03B 
68-115C 
68-103B 
68-08B 
68-115B 
68-618 
67-95D 
68-117A 
69-08C 
64-llA 
68-38B 
69-10A 
69-15B 
67-95A 
68-107A 
69-17B 
6 7-120A 
69-22Y 
69-12B 
69-23B 
69-18D 

NORAD 

Pred. on 

N 211739 
211912 
212335 
411419 
610406 

1010227 
1210036 
1212329 
1311955 
1312139 
1610420 
1810930 
2010803 
2310250 
2711319 

D 412144 
1810143 
2711019 

J 110232 
611413 
612337 
710828 
910845 

1110504 
1310358 
1411230 
1511916 
1510615 
1710117 
1610700 
1712142 
2510319 
3011719 

F 611101 
611747 
811850 

1210319 
1211850 
1811952 
2410506 
2410534 

M 411134 
411856 
412240 
510813 
81 2301 

1 2  IO 7 2 0 
1 7  1 1426 
2012048 
2210219 

Predict ion 

N 211751 
212047 
310043 
411846 
610923 

1010520 
1210903 
1310719 
1312150 
1312355 
1610632 
1811232 
2011934 
2611929 
2711643 

D 510212 
1810439 
2711248 

J 110757 
612054 
710619 
711143 
911244 

1110848 
1310734 
1411808 
1610007 
1610526 
1710926 
1810130 
1810235 
2510516 
3012252 

F 611440 
710038 

1012352 
1210804 
131 2056 
1910152 
2410710 
2412253 

M 411858 
412255 
510412 
511136 
910429 

1211133 
1711939 
2210248 
2210415 

A-2  

2 

0030 
0030 
0200 
0100 
0100 
0100 
0040 
0045 
0020 
0030 
0130 
0100 
0200 
2400 
0100 
0040 
0020 
0130 
0100 
0200 
0130 
0100 
0100 
0030 
0100 
0115 
0130 
0300 
0130 
0500 
0100 
0010 
0045 
0045 
0100 
0600 
0030 
0300 
0045 
0045 
0500 
0100 
0045 
0100 
0100 
0100 
0200 
0030 
0300 
0200 

ACTUAL 

T i m e  

N 211724 
212122 
212237 
411752 
611058 

1010521 
1 2  I07 00 
13 I07 07 
131 2053 
1312305 
1610605 
1811123 
2011828 
2312124 
2711559 

D 510132 
1810440 
2711506 

J 110734 
611949 
710534 
711134 
911159 

1110820 
1310729 
1411704 
1512352 
1610222 
1710902 
1810005 
1810228 
2510516 
3012211 

F 611430 
710007 

1012147 
1210755 
1312057 
1910121 
2410906 
2411842 

M 411813 
412320 
510345 
511111 
910424 

1 2  1 1043 
1711855 
2210207 
2210354 

a 

0010 
0010 
0015 
0008 
0010 
0010 
0005 
0005 
0010 
0005 
0005 
0010 
0015 
0005 
0005 
0003 
0010 
0005 
0003 
0015 
0015 
0003 
0010 
0010 
0008 
0015 
0015 
0024 
0008 
0010 
0010 
0008 
0009 
0008 
0005 
0035 
0005 
0004 
0010 
0015 
0020 
0002 
0010 
0020 
0015 
0018 
0016 
0006 
0010 
3003 



NORAD ACTUAL 

Satellite 

69-25D 
67-104B 
69-27B 
66-118A 
69-43B 
69-32B 
69-34B 
69-38B 
69-40B 
68-119B 

Pred. on Prediciton 

2410908 
2811614 
2811744 

A 510853 
13/0056 
1410509 
161P113 
1712242 
2511516 
3010325 

2411448 
2812120 
2 8 I 2 2 2 5 

A 511332 
1311434 
14 IO84 7 
1610353 
1810415 
2611938 
3 01 07 10 

0200 
0035 
0030 
0130 
0200 
0040 
0100 
0045 
0100 
0100 

Time 

2411310 
2811956 
2812146 

A 511225 
1311405 
14 I1 204 
1610325 
1810244 
2611916 
3010640 

0021 
0003 
0028 
0005 
0002 
0009 
0001 
0008 
0010 
0006 

J 

. 
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Moonwatch Newsle t te r  

January  1969 

DECAY OF 68-109B 

The predicted decay of 68-109B (Heos A rocket body) w a s  observed and 
photographed by t h e  Smithsonian Astrophysical Observing S ta t ion  atop 
M t .  Haleakala on the  Is land of Maui, H a w a i i .  Its re-entry w a s  described 
as follows: 

Decay seen Dec 19/1454Z. About 7 meteor-like objec ts  seen t r a i l i n g  
"sparks" moving a t  about i5 t o  20 thousand. seconds of arc per  second or' time, 
from NW t o  SE as predicted.  
mag and numerous pieces  t h a t  were t4 mag. There were a l s o  100-150 addi t iona l  
pieces  c lus te red  within the  moving area of a 4-5 degree c i r c l e .  

Lead object w a s  -1 mag., t h ree  pieces  of +1 

Photo 1 Brighter pieces  along with small debr i s .  Earliest photo i n  
t i m e  sequence. 
exposure. 

Images are broken by r o t a t i n g  s h u t t e r  of camera during 

Photos 2 & 3 Horizontal images are stars. A l l  o the r s  (more o r  less 
v e r t i c l e )  are b i t s  and pieces  of decay and show how they are af fec ted  by 
var ious forces  as they penet ra te  deeper i n t o  more dense atmosphere. 
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Moonwatch Newsle t te r  

December 1968 

RE-ENTRY 68-102B (COSMOS 253 ROCKET) 

The predicted decay of Cosmos 253 rocket body was observed and reported by 
severa l  p i l o t s  of the  Volunteer Flight Of f i ce r ' s  Network. Unfortunately, t h e  
Moonwatch s t a t i o n s  tha t  might have had v i s i b i l i t y  were completely clouded out .  

Mrs. Doreen Walker (an assoc ia te  of Desmond King-Hele) w a s  a l e r t e d  t o  t h e  
p o s s i b i l i t y  of observing t h e  re-entry and fo r tuna te ly  happened t o  be a t  a spot  
where favorable weather conditions permitted her  t o  see what w a s  c e r t a i n l y  a 
spectacular event. Though Mrs. Walker i s  not a s a t e l l i t e  observer, you w i l l  
agree t h a t  her  eyewitness account and accompanying sketches are exce l len t .  

Mrs. Walker's Eyewitness Report from Otterehaw, England 

"The following sighting was made from my garden i n  Ottershaw (Lat. 51' 21 '  N ,  
I s t a r t e d  watching for  1968-102B a t  about 6.45 p.m. BST (17.54 UT) Long 0' 33' W). 

on 20 November 1968. I w a s  looking in  a northwesterly d i r ec t ion ,  as t h e  rocket 
w a s  predicted t o  pass overhead i n  a d i r ec t ion  from NW t o  SE. A t  6.57 p.m. I s a w  
a b r igh t  area of l i g h t  appear i n  t h e  "W a t  an elevat ion of about 20°. 
area of l i g h t  w a s  followed by l i n e s  of l i g h t  which seemed t o  come from t h e  s i d e s  
of t h e . b r i g h t  area. Occasionally br ighter  b a l l s  of l i g h t  were appearing, as i f  
thrown of f  from the  rocket (Fig. 1). As t h e  rocket moved on across t h e  sky i n  a 
SE d i r ec t ion ,  i t  reached a maximum elevation of about 40' i n  t h e  NE and disappeared 
i n t o  a bank of cloud a t  about 25O elevation i n  a n  E d i rec t ion .  

The b r igh t  

By t h e  t i m e  t he  rocket had reached maximum elevat ion i t  appeared as a br ight  
l i g h t  followed by what appeared t o  be a c y l i n d r i c a l  shape, presumably t h e  cloud 
of dense debr i s  following the  rocket. This cloud of dense debr i s  appeared t o  
be about 30 i n  length and was followed by a t a i l  of l i g h t  which w a s  about 100 
long (Fig. 2) .  This t a i l  consisted of b r i g h t  l i n e s  of l i g h t  from t h e  s i d e s  of 
"cylinder", r a the r  l i k e  vapour t ra i ls  from a i r c r a f t ;  
were s t i l l  being thrown off  t he  rocket. 
of sparks behind it .  
of cloud, t h e  "cylinder" seemed t o  have b r igh t  patches of l i g h t  a t  i n t e r v a l s  
along i t s  edge (Fig. 3). The b a l l s  of l i g h t  which were being thrown from t h e  
rocket appeared about every 10 seconds or so. They were b r igh te r  than Venus 
and about 5 t o  10 were v i s i b l e  a t  any one t i m e .  Occasionally red and green 
f l a shes  of l i g h t  were seen." 

t he  br ight  b a l l s  of l i g h t  
As these  burnt up, each had a shower 

J u s t  before the rocket passed out of s i g h t  behind a bank 

The eleven p i l o t s  and f l i g h t  o f f i ce r s  of VFON reporting the  event were 
a l l  i n  c lose  agreement as t o  t h e  d e t a i l s  of re-entry. 

Our thanks t o  you a l l  f o r  an excellent job of reporting. 
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Descr ip t ions  of the predicted r e e n t r y  of the  Apollo 8 command module 

They w e r e  made  by Capt.  M. M. M a r c u m  and S / O  G r e g o r  J. follow. 

Schwinghammer,  m e m b e r s  of the Volunteer F l igh t  Off icers  Network and 

employed by  P a n  A m e r i c a n  World Airways.  

Capt.  M a r c u m ’ s  Report :  

Raving been aler ted t o  the p o s s i b i l i t y  of s i g h t i n g  the 
re -en t ry  my crew and I wero awaro of the general  a r ea  and 
d i r e c t i o n  i n  which t o  look f o r  the f irst  appearance of the 
moon-flight. We did not know j u s t  how and i n  w h a t  shape it 
would appear from our point  of vanta e s o m  120 m i l e a  west 
of t h o  pred ic ted  splashdorm point . F The splashdown point  
was d i r e c t l y  on t h o  Honolulu-Sydney track and a l l  a i rcraf t  

It was a very dark night,  the moon h v i n g  set  more than 
three hours e a r l i e r .  Flying a t  31000 ne were having t o  keep 
c lose  watch on the  radar t o  avoid the s c a t t e r e d  Cunulonlmbus 
and towering cmulus  i n  the  area. To the  ex ten t  p rac t i cab le ,  
the cockpi t  was kept darkened so  t h a t  could accustom our 
eyes t o  searching the western horizon i n  the area of the con- 
s t e l l a t i o n  Pisces as the time for the  re-entry a proached, 
With splashdo-m ca lcu la ted  a t  0551 U T  (1551 GLiT 7 w e  began 
our v i g i l  a t  0515 UT. The s t a r  Capella, an o ld  naviga t iona l  
f r i e n d ,  was the b r i g h t e s t  c e l e s t i a l  body i n  the western sky 
and me fami l i a r i zed  oursolves with the o t b r  stars then i n  
view 30 t h a t  the appearance of the Apollo 8 would be r e a d i l y  
apparen*. At 0540 U T  w e  were ra thar  s ta r t led  t o  see 
r e l a t i v e l y  l a rge  r a d  object8 appear on tho horizon a t  our  
2:30 pos i t i on ,  The two r e d  objects  appeared t o  be q u i t e  c lose  
w i t h  one approximately five degrees higher  i n  a l t i t u d e  than 
the other.  \Yithin seconds, the h i g b r  In  e l e v a t i o n  appeared 
t o  sepa ra t e  froin the other  and began novlng r a p i d l y  acroad 
the sky leaving a long incandescent t r a i l  behind I t ,  There 
was no mistaking the f a c t  that  it was t h e  Apollo 8. 

off ice  In  Honolulu. Bere 1s a verbatim t r a n s c r i p t  of my 
desc r ip t ion  of the re-entry as recorded by the ground s t a t i o n  
i n  Honolulu. 

had pn-rout-afi gbnct. t;?!G degrees Qf Isr\.gitufie t,o r??est,! 

Passengers were a l e r t e d  and I c a l l e d  our company operat ions 

”we have ‘the Apollo 8 In s i g h t ,  He’s making a red ba l l  
of f i r e  fo l loxed  by a long s t r e e a e r  of nb l t a  Incandescent 
mater ia l .  He’s passing now a t  our one olclock p o s i t i o n  and 
rill pass  d i r e c t l y  In  f r o n t  of us t o  the impact a r e a  r i g h t  on 
schedule,  Tho weather In  the Impact area apnears t o  be very 
nlce.  There is an area of cmulus buildup jus t  50 miles. t o  
our l e f t ,  
a s t rea l~er”  t ha t  must be almost a hundred miles i n  length. 

A r e a l l y  beu t i fu l  s i g h t  t o  see - tws re-entry with 
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Capt.  Marcum's  Report  Continued 

I t ' a  V e r y  beau t i fu l  and should be v i s i b l e  t o  people within 
f i v e  hundred miles  and perha'ps a thousand milea from this 
po in t ,  
uhich I would estimate t o  f ive  miles i n  mieth and a t  l e a s t  
seventy-f ive t o  a hundred m i l e s  I n  length--and ha8 now passed 
off t o  our l e f t  t o  the east. The Apollo 8 is nor re-enter ing 
and the incandescent t r a l l  and f i r e b a l l  have 8isappeared-- De's 
now i n  the xtmosphere". End of t r a n s c r i p t  a t  0543 U T .  

Directly overhead r i g h t  now and t r a i l i n g  incandescence 

Nhlle I f e e l  those words spoken while watching the  event 
a r e  most important f o r  your purpoms, there  a r e  c e r t a i n  f a c e t s  
which I did n o t  r epor t  a t  the time i n  which you might have 
some i n t e r e s t ,  For instance,  what happened t o  the  second 
"object"  seen a t  the saxno t ime as tke  f i r s t  s igh t ing  of the 
spacecraf t?  N e  wore so engrossed i n  watching the  re-entry 
that  we fo rge t  about i t  u n t i l  a f t e r  Apollo 8 had disappeared 
from our view, When we again looked f o r  It, it was not  v i s ib le .  
h h i l e  it i s  conjecture ,  I f e e l  t h a t  I t  is  a d i s t i n c t  p o s s i b i l i t y  
that this objoct  was the " l i f e  support un i t "  j e t t i s o n e d  by the  
Apollo 8 crew j u s t  before the  re-entry maneuver began, 

apacecraf t  covored the dis tanca from horizon t o  horizon i n  
about three minutes, When first s ighted,  it could have been 
descr ibod as a cherry r e d  b a l l  of f i r e .  As it continued acrosa 
the  sky and was viewed a t  a higher apparent a l t i t u d e ,  the co lor  
appeared t o  change t o  yellow t inged w i t h  red. Small s t r e a k s  
of l i gh t  a f t  of the spacecraf t  from time t o  time appered t o  
be from some mate r i a l  being shed by or  from the spacecraf t .  

from our  view, I #auld guess that we viewed it r i g h t  up t o  
the point  of drogue chute deployment, 

From i t ' s  i n i t i a l  s igh t ing  u n t i l  i t ' s  disappearance, the 

4 

From the abruptness with which the Apollo 8 disappeared 

S / O  Schwinghammer ' s  Report :  

We were very for tuna te  i n  being able  t o  observe the  a r r i v a l  of the f i r s t  
manned f l i g h t  around the  moon. 
the  b e s t  poss ib le  view. 

We had climbed t o  37,000 f t  hoping t o  ge t  

The sh ip  entered as a "red star" a t  15392. 
appeared t o  be coming d i r e c t l y  toward us. 
s t range  appearance of an invading space sh ip  t h a t  one might see i n  a science 
f i c t i o n  moiie. 
t a i l  began t o  form. The capsule, now crossing our l e f t  wing, seemed t o  be 
climbing (because of our  r e l a t i v e  pos i t ion  t o  i t )  and f o r  a few seconds, I 
w a s  s u r e  i t  was bouncing back i n t o  space. As the  ship passed toward the  sea r ,  
we could see the  comet l i k e  tai l  s t reak  out behind it 100 to  150 m i l e s  long. 
We were close enough so t h a t  I could a c t u a l l y  d is t inguish  ribbon-like bands 

From our r e l a t i v e  pos i t ion ,  it 
It held me  i n  awe s ince  i t  had t h a t  

As the  space sh ip  descended i n t o  the  atmosphere, a long white 
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S / O  Schwinghammer ' s  Repor t  Continued 

perpendicular t o  the  d i r ec t ion  of the  t a i l ,  and dividing the  t a i l  i n  about 
th ree  pa r t s .  
atmosphere o r  changes i n  power, i f  power was s t i l l  used i n  s l w i n g  down. I 
was the  only one of t he  crew t o  not ice  the  ribbons. 

I assume t h a t  they were caused by e i t h e r  pressure changes i n  the  

The s i g h t  of the  long t a i l  with the f i r e b a l l  (now white) a t  i t s  forward t i p  
w a s  spectacular .  

As the  space ship dropped fu r the r  into the  a i r  mass, and slowed i t s  ve loc i ty  
the  ta i l  began t o  shorten and f ina l ly  disappear,  while the  f i e r y  capsule 
gradual ly  changed t o  a red glow. 
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F r o m  the  Nat iona l  G e o g r a p h i c  

May 1969 

Passengers on a jetliner 
view Apollo 8’s re-entry 

6 6  N M Y  26 YEARS of airline flying, this is the most spec- I tacular, sensational thing I’ve ever watched,” says 
Capt. James Holliday of the scene portrayed above. 
Skipper of Pan American flight 812 from Fiji to Hono- 
lulu on I k e m b e r  27,  Captain Holliday was piloting 
h i<  Hoeing 707 across the Pacific a t  the moment of 
.\pollo 8’s Gentry.  Suddenly he spotted a tiny pin- 
point of light a bit below and left of the star Capella. 
Immediately he announced the sighting over the public 
address system, and passengers and crew could see the 
spaceship over the left wing tip. 

‘‘We watched as the color of the capsule brightened 
to pinkish red,” said Holliday, “and we noticed a tail 
Giniilar to that of a comet forming directly behind. The 
tail wa5 short at first. a dull orange streak. As Apollo 8 
gratlually came closer in the star-filled black sky. its 
glow changed from soft orange to yellow and, finally, 
to incandescent white. The orange-red tail grew longer 
and niore vivid. It did not flare; it was perfectly straight 
an-d of constant thickness, like a slash made by an 
artist on a piece of black velvet. We estimated the 
Icngth of the tail at 125 mile.<. 

“\\‘e watched the spacecraft for three minutes. By 
that time I had turned the plane around a full IS0 de- 
grees to follow it. When it neared the splashdown area, 
the tail grew shorter and the bdl iant  white light 
dimini\hed in intensity. Suddenly it went out, as if 
somr1)otly had snuffed a candle-the Paul Bunyan of 
all Konian candles. We never saw the three leading 
characters of this drama. There was no musical score, 
nor \vas one needed. But the set was fantastic-and we 
had the best seats in  the housc!” 
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